p 


International 

~ - r 


hO 

S  £ 

P 

O 

0  0  o. 

0  &  p 

-P 

*H  *H 

O 

0 

O 

rH 

& 

HfOP 

£ 

HD  0 

0  & 

0  0 

0 

£  £ 

£  0 

0  £  H  0 

t$  o 

P 

•H  p^  > 

•rH 

si  co 

£ 

r£  £  ftd 

.  w  s  cj 

p  P  3  r£ 

P 

P  0 

c 

0  05 

0 

O  rH 

0 

p  p  ft  0 

rH 

P  0 

C  £ 

r£ 

T3  0 

£  £ 

ro  0 

O  0 

0 

>*  £  -H  co 

S  <D 

r£  0 

o 

ns  d  ,£  ctf 

P  r£ 

0  p 

£  p 

P<  to 

0  p 

£ 

p 

to 

e 

0  0 

CO  »t3  fciT)  0 

CO  *H 

p 

m  .—v 

0  £ 

0  £  p 

r£ 

P 


p 

a  . 

^  PQ 

p 


£ 

cS 

0 

P 

0 


<D  # 
O  £ 
•H  O 
P  «H 
O  4^ 
£  CJ 
O 

rH  rO 

■H  W 

t> 

2  & 

C  O 
>H 

ft) 

2 

o 

'.4 

*. 


r-  'H  « 

P  -H 

-P  0)  fl-P 

5  rt  c  • 
RCOOB 

•H  03  o  £ 
O  O 
WO  ^  O  -H 
(jO  O  -p  .p 
W  H  C3$ 
Q  2  vH  <1)  O 
P  -P  >  -H 
O  O  fl  cj  H 

6  £  ,£3  ,Q 

CD  rj 

^  TD  H  ft 
+5  P  £  H 

Cj  *H  CD 
&  T3 
CO  -H 
0  0  CO 


Pi 
O 

0 
p 
0 
ft 
d 
ft 

£ 
o 

CO 
CO 
0 
rH 

■H  £ 

Pi  0  0 
0 
0 
r£ 

P 


c 

0  £ 

P 

C  £ 


^  Cj  CO  £»  p 
0  0' 

PQ  P 

£ 


p 
£ 
c 
pq  o 

o  P 

£ 

p  r 


£ 
CO  o 
£ 

C  CD 
CO  CO 
CO  0 

0  & 
-;  -o 


r£  03  „  _ 

■P  ^  prc 
4  &0£  £ 
r£  P  P 

P  0  0  0 
•H  P  P 
&  0  P 

&  P  0 

r£  CO  £  r£ 
CO  £  v2>  P 

•p  c5  >5  o 
£ 

;H  p  p 
<H  £  0  C 
o  P 

£  >*d  0 
°  *H  CO 
>iTJ  O  £ 

d  0 

£  r£  ‘ 

0 
r£ 

s 


P  a 

ftrC 

0  ftP 

>  d 

$  f~ 
rP  T3  C 

rH  <f- 

^  fJ 

£  ?v  a 

C»  £  P 


P 

C 

P 

0 

42 

e 

£ 

£ 

0 

4° 

•rH 

e 

•H 

H 


cj  ° 

TD 

■p  £ 
£  cj 
-o  ,£ 


0 

£ 

to 

0 


0  rH 
&  rH 


•H 

£  & 

0 

£  £ 

&  c 

« 

>> 

vA 

p 

P 

d  - 

W 

r£  P 

P 

P  o 

P 

0 

P  ^ 

• 

ftP 

o 

o  q 

0  «• 

« 

0 

p 

O  0 

0  P  P 

r£  d 

0  P  ^ 

P  o 

£ 

HOP 

rH  O 

*H  ft) 

{S  <D  <P 

Ph  0> 

t)  cj  Jn 

C 

o  £  >i 

J>  O  ft 

ft)  to  o 

CO  o 

ft)  a> 

P  rH  a3 

r. 

>h  P  a> 

&  > 

C  *H 

0 

P  O 

q  0 

o  p 

ADV  ICE  TO  THE  STUDENT 

Study  a  few/pages  at  a  time — do  not  skip  from  one  section 
of  the  Paper/to  another.  If  examples  are  given  in  the  text, 
compare  tM  solutions  carefully  with  the  rules,  formulas,  or 
othei  text  matter  relating  to  them.  If  there  are  Examples 
for  Practice,  some  or  all  may  be  worked,  also;  but  this 
work  need  not  be  sent  to  the  Schools  for  correction.  If  you 
meet  with  any  difficulty,  write  us  for  help — using  the 
“  Information  Blank.”  If  there  are  any  statements  you  do 
not  understand,  let  us. know,  and  we  will  explain  them  in 
detail.  Pay  particular  attention  to  the  definitions ;  a  correct 
understanding  of  them  is  essential. 

Review  the  entire  subject;  then  write  out  your  answers 
to  the' Examination  Questions  at  the  end  of  this  Paper,  and 
send  your  work  to  us  for  examination  and  correction.  Your 
answers  should  occur  in  the  same  order  as  the  questions  are 
printed.  Do  not  write  out  the  questions — merely  write  their 
numbers.  If  you  are  unable  to  answer  some  question,  write 
us,  on  an  Information  Blank,  for  assistance. 

If  you  need  help  in  your  studies,  ask  for  it.  If  neces¬ 
sary,  we  will  assign  to  you  a  Special  Instructor,  who  will 
give  you  personal  attention  and  assist  you  in  .mastering  the 
subject.  It  is  our  aim  to  come  into  as  close  touch  with  our 
students  as  possible,  and  we  therefore  request  you  to  keep 
us  informed  at  all  times  regarding  your  progress  and  any 
difficulties  you  may  meet  with  in  your  studies. 

International  Correspondence  Schools 


Copyright,  1905,  by  International  Textbook  Company.  Entered  at  Stationers’ 
Hall.  London.  All  rights  reserved.  Printed  in  the  United  states 


PIPEWORK 


— 


2 


§  is 


groove  uniformly  all  around,  revolving  the  pipe  with  the 
knee,  as  shown.  In  a  short  time  the  metal  under  the  groove 


Fig.  i 


Fig.  2 


will  be  so  ruptured  that  the  piece  will  fall  off,  as  shown  in 
Fig.  2,  making  a  neat  square  cut. 


4  PIPEWORK  §  18 

4.  When  a  pipe  splits,  as  shown  in  Fig.  5,  while  being 
cut,  it  usually  proves  that  the  pipe  is  defective;  a  pipe 

thus  split  should  be 
rejected. 


CALKING  JOINTS 

5.  Callcing*  a 
Vertical  Joint. 
To  calk  a  spigot- 
and-socket  joint  in 
soil  pipes,  push  the  spigot  end  tightly  into  the  socket;  then, 
with  the  yarning  tool,  drive  twisted  oakum  into  the  socket, 
as  shown  in  Fig.  6.  Do  not 
cut  the  oakum  with  the 
edge  of  the  tool;  simply 
push  it  down.  Do  not  bunch 
it  at  any  place;  set  it  in 
uniformly.  When  two  or 
three  strands  are  in  (a 
strand  being  one  thickness 
of  the  oakum),  drive  them 
down  solidly  with  the  ham¬ 
mer  and  a  thick-faced  yarn¬ 
ing  tool.  Continue  to  insert 
the  oakum,  driving  it  home 
with  the  hammer  period¬ 
ically,  until  there  is  a  space 
of  about  l-l  inches  to 
li  inches  between  the 
oakum  and  the  face  of  the 
socket.  Then,  to  insure 
that  the  oakum  is  packed  into  a  thoroughly  compact  mass, 
give  it  a  final  driving  with  heavy  blows  of  the  hammer  on 
the  yarning  tool. 

6.  After  the  oakum  has  been  packed  in,  the  space  above 
it  is  filled  with  molten  lead,  as  shown  in  Fig.  7,  the  face  of 
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the  hub  being  held  perfectly  level  so  that  the  lead  will  not 
overflow  on  one  side 
before  the  other  is 
entirely  Ailed.  A 
large  enough  ladle 
should  be  used  to 
allow  the  joint  to  be 
made  in  one  pour¬ 
ing.  If  the  socket  is 
only  partly  filled  at 
one  pouring,  the 
lead  will  set  before 
more  can  be  ob¬ 
tained  from  the  pot, 
and  the  result  will  be 
an  imperfect  joint. 

Only  soft  pig  lead 
should  be  used  for 
this  work ;  hard  lead 
as  obtained  from 
old  wiped  joints,  or 
lead  impregnated  with  impurities,  should  not  be  used. 

7.  After  the  joint  is  run 
up,  that  is,  filled  with  lead, 
take  a  thick-faced  staving 
tool  and  drive  the  lead 
ring  uniformly  into  the 
socket,  as  shown  in  Fig.  8. 
This  compresses  the  lead 
and  makes  it  fill  the  inter¬ 
stices  of  the  socket  so 
closely  that  the  joints  will 
be  air-  and  water-tight, 
even  if  subjected  to  high 
pressure.  If  this  staving 
is  omitted  or  carelessly 
done,  the  joint  may  not 
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be  water-tight.  It  certainly  will  not  be  strong  enough  to 
resist  the  wear  and  tear  of  service. 

8,  If  the  oakum  is  not  thoroughly  packed  and  driven 
home  with  a  yarning  tool  before  the  molten  lead  is  poured 

into  the  socket,  the  lead  will  drive 
it  too  far  when  it  is  calked,  and 
the  work  will  be  defective.  In  a 
joint  of  an  upright  pipe  the  lead 
should  be  poured  into  the  socket 
until  it  stands  about  inch  above 
the  rim,  when  it  is  just  on  the 
verge  of  overflowing,  as  shown  at 
a  in  Fig.  9.  The  object  of  the 
excess  of  lead  is  to  obtain  a  flush 
finish  with  the  edge  of  the  hub 
when  the  lead  is  calked ;  this  result 
obtains  if  the  oakum  has  been 
packed  in  solid.  The  stiffness  and 
durability  of  the  joint  depend  on 
the  perfect  and  complete  filling  of 
fig.  o  the  socket  to  the  extreme  edge. 

9*  The  process  of  calking  the  lead  or  oakum  should  be 
begun  at  the  most  difficult  or  inaccessible  parts  of  the  joint, 
so  that  the  lead  and  oakum  in  these  parts  will  be  compressed 
still  more  when  the  other  parts  of  the  joint  are  being  calked. 
The  staving  tool  or  lead  calking  tool  b ,  Fig.  9,  should  be  run 
around  gently  the  first  time,  and  then  around  again  with 
heavier  blows  of  the  hammer  to  drive  the  lead  uniformly 
home,  thus  avoiding  unequal  strains  on  the  socket.  Each 
blow  of  the  hammer  increases  the  pressure  inside  of  the 
hub,  and  judgment  must  be  exercised  to  avoid  cracking  the 
hub  by  overpressure.  It  is  well  for  the  beginner  to  calk  a 
few  joints  as  an  experiment  until  the  sockets  burst,  to  deter¬ 
mine  when  he  should  stop  calking. 

The  staving  tool  should  not  be  tapered,  because  then  it  is 
liable  to  wedge  between  the  hub  and  pipe,  if  the  lead  is  below 
the  edge  of  the  hub,  and  strain  the  hub  so  that  it  will  crack 
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when  the  calking  of  the  lead  is  about  completed.  A  cracked 
socket  should  always  be  removed  and  be  replaced  by  a 
new  pipe. 

10.  Calking  a  Horizontal  Joint.  —  In  making  hori¬ 
zontal  joints,  or  joints  on  inclined  pipes,  the  outer  end  of 
the  socket  must  be  closed  by  a  band  or  joint  runner,  as 
shown  at  a,  in  Fig.  10  (a).  If  a  special  joint  runner  is  not 
at  hand,  the  band  is  usually  made  of  clay  and  strengthened 
by  a  piece  of  rope  embedded  in  the  clay.  A  gate,  or  pour¬ 
ing  notch,  is  left  at  the  top,  and  molten  lead  is  poured  into 
it  from  the  ladle,  as  shown.  The  working  face  of  the  clay  is 


shaped  so  that  the  lead  will  take  the  form  shown  in  Fig.  10  (b) 
at  b ,  the  projection  c  being  the  gate.  Pouring  should  not 
be  stopped  until  the  gate  is  full  and  remains  so.  Particu¬ 
lar  care  should  be  taken  before  pouring  that  the  socket  be 
wholly  free  from  moisture:  otherwise,  an  explosion  is  very 
likely  to  occur  while  the  lead  is  running  in,  by  the  moisture 
being  suddenly  converted  into  steam.  To  guard  against 
this  danger,  the  workman  should  always  stand  behind  the 
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hub,  so  that  if  an  explosion  does  occur,  the  hot  lead  will  be 
projected  away  from  him.  If  it  is  necessary  to  pour  lead 
into  a  damp  socket,  some  powdered  rosin  should  first  be 
thrown  into  the  socket.  This  will  help  to  prevent  a  violent 
explosion.  The  joint  runner  must  be  tightly  secured, 
because  the  pressure  of  the  melted  lead  in  sockets  of  large 
diameter  is  considerable;  if  it  starts  the  band  a  little,  the 
lead  is  liable  to  run  out  and  thus  spoil  the  joint. 


11.  Calking 


FIG.  11 


Inverted  Joints.  — When  a  joint  is 
inverted,  it  is  advisable  to  do  the 
calking  before  placing  the  pieces 
thus  joined  in  position,  arrangingthe 
connections  in  such  a  manner  that 
the  pieces  joined  by  the  inverted 
joint  can  be  readily  connected. 
Fig.  11  shows  how  this  may  be  done, 
taking  for  an  example  the  junction  of 
a  vent  stacks  with  a  soil-pipe  stack  B. 
The  soil-pipe  stack  is  erected  ready 
to  receive  the  Y-branch  fitting  a. 
The  latter  fitting,  the  45°  elbow 
and  the  short  length  of  pipe  c  are 
calked  together  before  being  placed 
into  the  position  shown  in  the  illus¬ 
tration,  as  the  joints  between  them 
can  then  be  placed  upright  for  calk¬ 
ing.  When  the  three  combined 
pieces  are  placed  on  the  soil  stack 
and  vent  stack,  their  joints  with  these 


pipes  are  upright,  and  consequently  easily  calked. 


12.  It  is  inadvisable  to  try  to  calk  an  inverted  joint  in 
place  unless  special  provision  is  made  for  air  to  escape  from 
the  socket,  since  otherwise  an  air  lock  will  occur,  as  shown 
at  a  in  Fig.  12.  If  the  oakum  b  is  calked  solidly  home,  it 
will  be  practically  air-tight.  The  air  at  a ,  therefore,  can¬ 
not  escape  freely,  and  hence  the  lead  will  set  before  the 
space  is  filled.  After  the  clay  band  c  is  removed,  the  lead  is 
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of  inserting  a  branch.  If  ordinary  fittings  are  used  for 
this  work,  it  is  necessary  for  the  plumber  to  melt  or  pick 
out  two  or  three  joints  on  the 
soil-pipe  line  so  as  to  get  the 
fitting  in  position  in  the  man¬ 
ner  shown  in  Fig.  16  {a).  This 
method  is  often  very  inconve¬ 
nient,  and  always  tedious.  To 
overcome  the  objections,  the 
insertable  joint  shown  in 
Fig.  16  ( b )  was  designed.  It 
is  simply  a  short  piece  of  pipe 
with  an  extra-long  hub  having 
a  collar  a  cast  inside,  as  shown. 

To  insert  this  fitting,  it  is  only 
necessary  to  cut  out  of  the  line 
a  piece  having  a  length  equal 
to  the  sum  of  the  lengths  of 
the  branch  fitting  and  the  in¬ 
sertable  joint.  The  latter  is 
then  slipped  over  the  end  of 
the  pipe,  as  shown  at  b , 

Fig.  16  (c).  The  branch  c  is 
next  inserted,  and  the  insert- 
able  joint  is  slipped  back  into 
the  socket  of  the  branch.  This 
brings  the  collar  a  down  near 
the  end  of  the  pipe  d ,  but  not 
below  it,  when  the  fitting  b  is 
sent  home  into  c .  The  joints 
can  then  be  calked  in  the  ordinary  manner.  As  shown,  the 
branch  is  thus  inserted  without  disturbing  the  rest  of  the 
soil-pipe  line.  A  loose  lead  ring,  shown  at  e ,  is  sometimes 
slipped  over  the  pipe  before  the  insertable  joint  is  applied, 
and  is  slipped  down  on  top  of  the  collar  a  before  the  oakum 
is  calked  into  the  joint.  This  is  intended  to  positively  pre¬ 
vent  oakum  from  being  driven  down  beyond  the  collar  ay 
which  collar  may  fit  the  soil-pipe  line  rather  loosely. 

03— 2S 


Fig.  16 
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WROUGHT-IRON  PIPEWORK 


INTKODTX  CTION 

17.  Wrought-iron  pipes  form  a  considerable  part  of 
modern  plumbing  systems.  For  instance,  water-supply  pipes 
in  many  localities  are  chiefly  galvanized  wrought  iron  or 
steel.  Drainage  and  ventilation  pipes,  also,  are  frequently 
of  wrought  iron.  Hence,  the  plumber  must  be  familiar  with 
wrought-iron  pipe  work. 

To  facilitate  the  work,  the  pipe-fitter’s  bench  must  be 
made  solid  by  braces  or  bolts.  A  flimsy  bench  or  loose  pipe 
vise  prevents  the  fitter  from  doing  good  work,  besides  com¬ 
pelling  him  to  exert  considerably  more  energy  than  is  other¬ 
wise  necessary  for  cutting  and  threading  pipes. 


CUTTING  PIPE 

18.  Wrought-iron  pipe  up  to  %  inches  in  diameter  is 
commonly  cut  by  means  of  the  ordinary  wheel  cutter.  The 
pipe  is  placed  in  the  vise,  and  the  cutters  are  applied  at  the 
proper  place.  The  wheels  are  then  squeezed  into  the  pipe 
little  by  little  as  the  tool  is  revolved  around  the  pipe,  until 
the  piece  falls  off.  In  applying  three-wheel  cutters,  care 
must  be  taken  to  hold  the  tool  square  with  the  pipe;  if  this 
is  not  done,  the  wheel  will  cut  several  grooves  instead  of 
one,  and  if  the  wheels  slip  from  one  groove  to  another,  their 
edges  are  likely  to  break.  Single-wheel  cutters  are  free 
from  this  liability,  but  do  not  cut  the  pipe  as  fast.  Three- 
wheel  cutters  are  particularly  convenient  for  cutting  pipes 
in  close  places  where  it  is  impossible  to  swing  the  tool 

around  the  pipe.  The  cut  ends  should  be  examined 
to  see  whether  any  cracks  or  splits  have  been  started  by  the 
cutting  operation. 

19.  Pipes  that  are  to  be  screwed  into  flush  fittings, 
and  there  make  butt  joints,  must  have  their  ends  squared 
either  in  a  lathe  or  in  a  suitable  cutting-off  machine,  after 
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they  have  been  cut.  Unless  the  end  is  perfectly  square 
with  the  axis  of  the  screw  thread,  it  will  be  impossible  to 
make  a  good  joint  against  the  shoulder  of  the  fitting  into 
which  it  is  screwed. 

20.  When  cutting  pipe  that  is  coated  internally  with 
enamel  or  glass,  great  care  should  be  taken  to  avoid  chip¬ 
ping  or  cracking  the  coating  or  lining.  The  wheel  pipe 
cutter  should  never  be  used  in  cutting  this  kind  of  pipe 
The  only  kind  of  cutter  that  may  properly  be  used  is  one 
that  cuts  like  a  lathe  tool,  leaving  the  end  of  the  pipe  square 
and  true ;  if  carefully  used,  it  does  not  crack  or  peel  off  the 
brittle  lining. 

21.  The  larger  sizes  of  wrought-iron  pipe  should  be  cut 
off  either  in  a  lathe  or  by  a  cutting-off  machine.  Oil 
should  be  used  freely  in  cutting  pipe, 

•  and  the  wheels  of  the  cutter  should 
be  kept  sharp,  since,  if  their  edges 
are  dull,  they  will  not  wedge  apart 
the  metal  forming  the  pipe,  but  will 
force  a  large  part  of  it  inwards, 
thereby  reducing  the  bore  of  the 
pipe  at  this  point  by  forming  a  large 
burr,  as  shown  at  a  in  Fig.  17,  which 
will  reduce  the  flow  of  water  through 
it.  Even  if  the  wheels  are  kept  perfectly  sharp,  a  burr  will 
be  formed,  but  it  will  be  much  smaller  than  in  the  case  of 
dull  wheels.  On  all  good  work  the  burr  should  be  removed. 


eeajniixg 

22e  fleam  lug  is  the  process  of  removing  the  burrs  from 
the  cut  ends  of  pipes.  The  tools  used  for  this  purpose  are 
called  reamers,  and  are  conical  in  shape ;  if  properly  pro¬ 
portioned,  the  length  of  the  reamer,  or  the  altitude  of  the 
cone,  will  be  about  twice  the  diameter  of  the  base,  as  shown 
in  Fig.  18,  which  represents  a  hand  reamer.  The  convex 
surfaces  of  reamers  are  formed  into  a  series  of  sharp  teeth 
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are  screwed  up  with  red-lead  cement  and  hemp  wrapped  over 
the  thread.  These  materials  will  fill  the  interstices,  and 
usually  make  them  water-tight. 

25.  When  it  is  necessary  >to  thread  a  piece  of  pipe  that 
is  too  short  to  be  held  in  the  vise,  a  nipple  cinick,  or  nipple 
holder,  is  used.  This  is  simply  a  pipe  coupling  screwed 
over  the  end  of  a  piece  of  pipe  long  enough  to  be  held  in  the 
vise.  The  short  piece,  or  nipple,  should  be  screwed  into  the 
coupling  until  it  butts  against  the  end  of  the  longer  pipe,  as 
this  prevents  swelling  and  splitting  of  the  coupling.  After 
a  long  nipple  has  been  cut,  it  can  be  unscrewed  with  a  pipe 
wrench;  to  remove  a  close  nipple  from  the  nipple  chuck,  the 
coupling  should  be  unscrewed  a  little  from  the  piece  held  in 
the  pipe  vise,  when  the  nipple  can  be  screwed  out  with  the 
fingers.  When  close  nipples  are  to  be  cut,  the  threaded  end 
should  enter  the  coupling  a  little  less  than  the  length  of  the 
perfect  threads,  and  then  butt  against  the  piece  held  in  the 
vise. 

TABIiE  I 


SCREW  THREADS  FOR  WROTJ 6HT-XRON  PIPE 


Nominal 

Number 

Length 

Nominal 

Number 

Length 

Internal 

of 

of  Perfect 

Internal 

of 

of  Perfect 

Diameter 

Threads 

Thread 

Diameter 

Threads 

Thread 

in  Inches 

Per  Inch 

in  Inches 

in  Inches 

Per  Inch 

in  Inches 

i 

¥ 

27 

.19 

2 

1 I-jy 

•58 

l 

T 

i8 

•  29 

8 

.89 

3 

8 

18 

•  3° 

3 

8 

•95 

b 

i4 

•39 

3i 

8 

1 . 00 

3 

T 

14 

.40 

4 

8 

1  -°5 

I 

TIi 

•5i 

4i 

8 

H 

H 

0 

1Ti 

•54 

5 

8 

1.16 

xi 

•55 

6 

8 

1 . 26 

All  pipe  ends  are  made  conical,  the  taper  being  J  inch 
of  diameter  per  foot  of  length. 
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26.  The  majority  of  manufacturers  of  wrought-iron  pipe 
have  adopted  the  Briggs  standard  system  of  screw  threads 
for  pipe  and  fittings.  A  few  manufacturers,  however,  do 
not  conform  to  it  strictly;  they  use  12  threads  per  inch 
instead  of  the  114-  threads  called  for  in  the  table. 

To  make  perfect  joints  with  standard  fittings,  the  perfect 
threads  should  be  cut  to  a  certain  distance  only  from  the 
end  of  the  pipe.  This  distance  is  stated  in  Table  I. 


SCREWING  ON  FITTINGS 

27.  In  order  to  make  sure  of  having  a  water-tight  joint, 
it  is  customary  to  paint  the  perfect  threads  (seldom  more 
than  three  or  four)  on  the  pipe  and  in  the  fitting  with  red- 
lead,  or  other,  cement  before  entering  the  male  thread. 
Because  the  thread  is  tapering,  the  pipe  or  the  fitting  starts 
easily  and  the  cement  stays  where  put.  If  the  red  lead  is 
sparingly  applied,  little,  if  any,  will  show  outside,  or  be 
pushed  inside  by  the  operation  of  screwing  up.  Care  must 
be  taken  not  to  overload  the  female  thread  with  red  lead, 
and  not  to  screw  up  fittings  too  tight,  for  they  may  split. 
The  proper  point  to  stop  screwing  up  can  only  be  deter¬ 
mined  by  experience.  In  screwing  on  valves  or  other  brass 
fittings,  whether  plain,  finished,  or  nickel  plated,  the  wrench 
should  always  be  applied  to  the  hexagon  shoulder  provided 
for  the  purpose.  This  will  prevent  the  brass  fitting  from 
being  distorted. 


BENDING  WROTTGUT-mGN  PIPE 

28.  Small  sizes  of  pipe,  such  as  1-inch  or  less,  are  usu¬ 
ally  bent  cold  over  a  block  or  mandrel.  Larger  pipes,  how¬ 
ever,  are  heated  to  redness  and  then  bent  over  a  curved  block, 
or  better  still,  over  an  iron  wheel  having  a  groove  to  receive 
the  pipe  and  prevent  its  sides  spreading  while  being  bent. 
The  weld,  or  seam,  of  the  pipe  should  always  be  kept  on  the 
inside  of  the  curve,  to  prevent  splitting  the  pipe.  Only 
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black  pipe  should  be  bent.  If  galvanized  pipe  is  bent  cold, 
the  zinc  coating  often  breaks  or  chips  off,  and  if  bent  hot, 
the  zinc  is  vaporized  by  the  heat  and  the  protective  coating 
thus  spoiled. 


ME  ASTTRIN G  l?OR  PIPING 

29.  When  taking  measurements  for  piping,  the 
center-to-center  distances  of  the  different  pipe  lines  are 
measured  first,  and  then  allowance  is  made  for  the  fittings. 
Fig.  20  {a)  shows  a  sample  of  pipework  composed  of  four 


elbows,  one  tee,  two  valves  with  wheel  handles,  and  seven 
pieces  of  pipe.  Where  a  valve  is  placed  in  a  pipe,  it  is  cus¬ 
tomary  to  consider  the  two  pieces  of  pipe  to  which  it  is 
attached,  and  the  valve,  as  one  piece;  this  accounts  for  the 
statement  that  there  are  seven  pieces  of  pipe.  The  dimen¬ 
sions  marked  a7  b,  c,  d7  and  e  are  measured,  and  transferred 
for  reference  purposes  to  a  sketch  similar  to  that  shown  in 
Fig.  20  (< h ).  In  locating  the  valves,  it  is  customary  to  use  a 
ready-made  nipple  on  one  side,  and  then  to  cut  a  piece  for 
the  other  side  sufficiently  long  to  obtain  the  proper  length 
of  b  or  c  when  the  whole  is  screwed  up. 
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to  spread  the  pressure  over  a  large  area  of  pipe  and  thus  pre¬ 
vent  its  flattening.  Fig.  21  shows  how  a  plumber  can  make 

his  own  friction  clamps.  A  com¬ 
mon  iron-pipe  coupling  is  sawed 
into  equal  parts  a  and  b ,  and 
then  lined  with  thick  .sheet-lead 
pieces  c ,  d.  They  grip  the  pipe 
like  a  and  by  in  Fig.  23,  but  with 
heavy  pressure  from  the  pipe 
vise  these  clamps  are  liable  to 
spread.  Powdered  rosin  is  usu¬ 
ally  sprinkled  in  these  clamps 
to  prevent  the  pipe  slipping. 
This  can  be  washed  off  the  pipe 
with  kerosene  oil  after  the 
threads  are  cut.  If  the  pipes  are  nickel  plated,  care  must 
be  taken  to  prevent  their  slipping  in  the  clamps;  other¬ 
wise  ugly  rings  will  be  scratched  around  the  pipe,  which 
indicates  careless  workmanship. 


TIIEEADI^G  BRASS  AND  COPP35II  PIPE 

34*  In  tlrreading  “brass  or  copper  pipe,  particular 
care  should  be  taken  to  revolve  the  dies  with  a  uniform 
motion.  This  prevents  splitting 
the  pipe,  and  allows  the  dies  to  cut 
slowly  and  evenly,  which  helps  to 
prevent  the  thread  from  being 
ragged  or  chewed  away  in  places. 

Particular  care  should  be  taken,  in 
threading  nickel-plated  pipe,  to 
make  the  threads  just  long  enough 
to  be  all  hid  in  the  fitting,  as  shown 
at  a  in  Fig.  25,  instead  of  having  them  too  long  and  allow¬ 
ing  a  few  threads  void  of  plating  being  visible,  as  at  b.  The 
former  indicates  neat,  skilful  workmanship. 

The  neat  finish  shown  at  a ,  Fig.  25,  is  readily  obtained 
by  the  use  of  i*ecessed  littmgs,  which  allow  some  of  the 


Fig.  24 
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plain  part  of  the  pipe  to  slip  into  the  socket,  as  shown  at  a 
in  Fig.  26.  The  liability  of  hav¬ 
ing  threads  show  when  the  fitting 
is  screwed  up  is  thus  avoided. 

35.  Thin  brass  tubes,  such  as 
are  commonly  used  for  flush 
pipes,  waste  pipes  under  wash 
basins,  etc.,  are  cut  with  a  hack 
saw,  and  then  threaded  with  special  dies  having  a  larger 
number  of  threads  (27  to  the  inch)  than  ordinary  iron-pipe 
dies.  Special  fin©  tlrread  fitting's  are  used  for  such  tubes. 

36.  In  threading  nickel-plated  pipe,  a  wrapping  cloth  or 
paper  should  be  placed  between  the  guide  and  the  pipe,  in 
order  that  the  guide  will  not  mark  the  pipe  as  it  revolves. 


SCREWING  UP  FITTINGS 

37.  The  best  way  of  screwing*  np  such  fittings  as 
elbows  and  tees,  is  to  screw  a  short  piece  of  pipe  into  the 
fitting  and  to  use  it  as  a  lever.  After  the  fitting  is  screwed 
home,  the  piece  of  pipe  is  removed.  As  brass  fittings 
yield  quite  easily,  owing  to  their  comparative  softness,  there 
is  a  danger  of  seriously  distorting  them  if  they  are  screwed 
home  by  the  aid  of  a  pipe  wrench  or  monkeywrench. 

38.  Fittings  that  are  furnished  with  hexagon  shoulders 
should  be  screwed  up  by  applying  a  monkeywrench  to  the 
hexagon,  placing  a  piece  of  cloth  between  the  jaws  of  the 
wrench  and  the  nickeled-  surface.  A  wrench  with  teeth 
should  never  be  used  for  nickel-plated  brass  or  copper  work. 
The  joints  of  brass  and  copper  pipes  are  usually  put  together 
with  red  or  white  lead  in  the  threads.  When  they  are  to 
be  soldered,  or  sweated,  as  it  is  called,  the  threads  should 
be  tinned  with  half-and-half  solder,  and  while  hot  screwed 
up  tight  before  the  solder  has  time  to  set.  A  torch  flame  is 
used  for  heating  the  work,  which  is  tinned  by  rubbing  it 
while  hot  with  a  strap  of  solder. 
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39.  Before  attempting  to  Toend  brass  or  copper  pipe, 
it  should  first  be  annealed,  that  is,  made  red  hot,  and  then 
plunged  into  cold  water.  This  softens  the  pipe  and  makes 
it  easier  to  bend.  Common  water  pipes  (iron-pipe  size) 
having  diameters  less  than  1  inch  are  bent  cold  over  a 
grooved  block,  in  the  same  manner  as  iron  pipe.  Larger 
sizes,  however,  after  annealing  are  filled  with  melted  rosin 
and  then  bent  over  a  form  when  cold.  The  rosin  having- 
solidified  in  the  pipe,  prevents  its  collapsing  while  being 
bent.  After  the  proper  shape  is  obtained  the  pipe  is  again 
heated  to  melt  the  rosin,  which  is  allowed  to  run  out.  Some¬ 
times  the  pipes  are  filled  with  melted  lead,  while  some  people 
use  sand  for  filling  the  pipe. 


40.  Nickel-plated  pipes  should  not  be  bent  after  they  are 
plated.  They  should  first  be  bent  to  suit  their  respective 
positions  and  then  nickel  plated,  since  nickel  plating  usually 
cracks  at  the  bends  when  an  attempt  is  made  to  bend  nickel- 
plated  pipe.  In  bending  brazed  tubing,  the  seam  should 
always  be  on  the  inside  of  the  bend,  because  it  is  more  brittle 
than  the  other  parts,  and  being  weaker,  it  may  open  out  if 
placed  anywhere  else. 


EARTHENWARE  PIPEWORK 


LOCATION  AND  CUTTING  RIPE 

41.  Earthenware  pipes  should  never  be  used  inside 
of  or  under  buildings;  in  fact,  all  plumbing  ordinances  pro¬ 
hibit  their  use  in  such  places.  They  should  only  be  used 
for  underground  work  outdoors,  and  then  only  in  ground 
that  will  not  settle.  Made  ground,  that  is,  ground  made 
by  filling  in  with  ashes  and  earth,  is  sure  to  settle,  and  in 
doing  so,  break  the  pipes. 

42.  To  cut  earthenware  pipe,  lay  it  on  a  mound  of  soft 
earth  and  then  cut  a  groove  all  around  the  pipe  with  a  sharp 
cold  chisel  and  a  light  hammer. 
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of  the  band  and  is  filled  with  hot  solder  and  wiped  to  the 
face  of  the  pipe.  The  side  flanges  of  the  band  are  wiped  to 
the  face  of  the  pipe,  as  shown  at  b.  The  band  is  shown 
secured  to  a  stone  wall  by  flathead  spikes  tf,  driven  into 
wooden  plugs  d ,  which  have  been  previously  driven  into 
holes  cut  in  the  stonework. 

4*7.  Vertical  pipes  of  lead  are  usually  supported,  where 
they  pass  through  floors,  by  means  of  a  flange,  or  collar, 
which  is  wiped  to  the  pipe;  or  a  flange  joint  is  made  at  that 
point.  The  diameter  of  the  flange  should  be  about  2  inches 
larger  than  that  of  the  pipe,  to  give  room  for  wiping. 

48.  When  a  hot-water  pipe  runs  horizontally,  it  is  best 
to  support  it  upon  a  continuous  ledge,  or  shelf.  It  should 
have  room  enough  laterally  to  bend  and  creep,  and  should 
be  kept  from  working  off  the  shelf  by  a  suitable  rim  or  flange 
along  the  edge  of  the  shelf. 

49.  Lead  pipes  should  not  be  supported  by  iron  wall  hooks 
or  similar  supports,  unless  they  are  protected  by  an  extra 
thickness  of  sheet  lead  between  them  and  the  iron,  because 
the  edges  of  the  iron  will  gradually  cut  into  the  lead  and  thus 
weaken  the  pipe. 


rNTPliTTEN CE  OF  TEMPERATURE 

50.  If  the  temperature  of  a  lead  pipe  that  is  supported  by 
rigid  fastenings  is  maintained  nearly  uniform,  as  in  the  case 
of  the  cold-water  supply  pipes,  the  pipe  can  only  be  changed 
in  form  by  its  own  weight,  the  jarring  of  the  building,  etc. 

If,  however,  the  temperature  of  the  pipe  is  variable,  as  in 
the  case  of  the  pipes  that  supply  hot  water  to  the  plumbing 
fixtures,  the  pipes  will  expand  as  the  temperature  increases, 
which  causes  them  to  bulge  between  their  supports.  If  the 
pipes  are  vertical,  they  will  bulge  either  from  the  wall 
against  which  they  are  secured  or  parallel  to  it.  If  they 
are  horizontal  or  inclined,  they  will  always  bulge  downwards 
and  form  pockets  or  sags.  Lead  is  so  very  low  in  elasticity 
that  when  the  pipe  becomes  cool,  the  sags  are  not  entirely 
taken  up  by  contraction,  and  upon  every  application  of  heat 
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the  sags  will  increase  in  size,  particularly  on  horizontal 
pipes,  until  the  lead  becomes  so  thin  near  the  points  of  sup¬ 
port  as  to  cause  a  leak.  The  leak  generally  occurs  in  a  crack 
that  is  formed  around  that  part  of  the  pipe  near  the  tacks. 

Suppose  that  a  lead  waste  pipe  2  inches  in  diameter, 
secured  in  a  vertical  position  against  a  wall  by  hard  metal 
tacks  or  lead  bands,  has  a  kink  in  it,  and  that  hot  water 
passes  through  the  pipe  periodically.  It  will  be  found  that 
since  the  kink  is  the  weakest  part  of  the  pipe,  it  will  take 
up  most  of  the  expansion  between  the  tacks  on  each  side  of 
it.  This  action  subjects  the  kink  to  a  cross-strain,  repeti¬ 
tions  of  which  will  soon  overcome  the  cohesive  strength  of 
the  lead  and  cause  the  metal  at  that  point  to  crack.  Kinks 
should  be  carefully  avoided  in  all  lead  pipework.  A  kink 
in  a  lead  waste  pipe  is  a  positive  sign  of  slovenly,  careless, 
or  ignorant  workmanship,  and  should  not  be  tolerated. 


SUPPORTING  IRON  AND  BRASS  PIPES 


IKON  AND  BRASS  PIPK  SUPPORTS 

51.  Wrought-iron  pipes  may  be  fastened  in  place  by 
common  drive  hooks,  but  where  a  good  appearance  is 
desired,  they  should  be  fastened  with 
bands,  which  are  secured  to  the  walls 
by  screws,  as  shown  in  Fig.  33.  The 
band,  or  strap,  a  should  be  made  of 
wrought  iron  tinned. 

Brass  pipe  may  be  similarly  sup¬ 
ported,  making  the  bands  of  brass.  It 
is  usually  supported,  however,  by  spe¬ 
cially  made  clamps  or  pipe  hangers, 
which  are  first  attached  to  the  walls, 
the  pipe  being  afterwards  laid  in  them  and  locked  there  by 
closing  the  outer  half  of  the  clamp,  which  is  hinged  to  the 
main  body.  Such  supports  usually  hold  the  pipe  at  a  little 
distance  from  the  walls;  this  prevents  vermin  from  lodging 
around  it,  and  also  allows  it  to  be  polished  conveniently. 

63 — 29 


Fig.  33 
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Iron  drain  pipes  that  run  inside  of  basements  or  cellars 
should  be  thoroughly  supported  by  wrought-iron  straps  fas¬ 
tened  to  the  beams  overhead,  or  else  they  should  be  sup¬ 
ported  at  short  intervals  on  brick  piers  or  iron  standards, 
or  by  wall  hooks  driven  into  the  brick  or  stone  walls. 


A  substantial  pier  should  always  be  placed  under  each 
stack.  In  all  cases  a  firm  support,  such  as  a  brick  pier  or 
iron  corbel,  should  be  placed  under  the  junction  of  the  stack 
with  the  inclined  drain  pipe.  All  stacks  should  be  sup¬ 
ported  independently  of  the  main  drain,  so  as  to  relieve  the 
inclined  pipe  of  the  weight  of  the  stack. 


FASTENING  DEVICES  FOR  STONEWORK 

55.  In  pipework,  as  well  as  in  other  work  connected 
with  plumbing,  it  often  occurs  that  pipe  hangers  and  other 
apparatus  are  to  be  fastened  to  stonework  by  means  of  bolts, 
or  rods  are  to  be  fastened  to  stonework  for  various  purposes. 

A  hole  about  4  inch  larger  than  the  rod  is  first  cut  or 
drilled  in  the  stone  to  a  suitable  depth,  which  will  vary 
with  the  nature  of  the  work,  a  common  depth  being  from 
4  to  6  inches.  The  end  of  the  rod  is  notched  or  roughened 
in  some  way ;  it  is  then  inserted  in  the  hole,  and  the  space 
around  it  is  filled  with  a  suitable  cement,  such  as  melted 
sulphur.  If  the  connection  is  exposed  to  the  weather,  the 
exposed  part  of  the  iron  should  be  coated  with  asphaltum  or 
other  waterproof  compound. 
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